Characterization of the association of tritiated enkephalin with neuroblastoma cells under conditions optimal for receptor down regulation.
The uptake of tritium-labeled [D-Ala2,D-Leu5]enkephalin ([3H]DADLE) by mouse neuroblastoma cells (N4TG1) was investigated under conditions which are optimal for ligand-induced receptor loss (down regulation). Uptake of [3H]DADLE was a receptor-mediated process, since it was inhibited by opiate receptor ligands and the (i) time course, (ii) dose-response curve, and (iii) temperature dependence of uptake were similar to those for enkephalin-receptor down regulation. Cells in suspension showed less uptake than those in monolayer culture and both uptake and down regulation were decreased by the inhibitors of metabolic energy production, sodium azide, and 2,4-dinitrophenol. Comparison of the effects of these metabolic inhibitors on the processes of receptor loss and ligand uptake showed that these cells accumulate [3H]DADLE in excess of their surface receptor number, suggesting that receptor recycling normally occurs under the conditions studied. The lysosomotrophic amines, chloroquine and methylamine, inhibited dissociation of cell-associated [3H]DADLE but did not affect down regulation. The data are consistent with the idea that enkephalin is internalized via receptor-mediated endocytosis. The possible fate of the "down-regulated" receptors is considered.